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UNWOWER REINFORCED FABRIC. 

$40,779. 

To all whom it may concern: 
Be it known that we. EU (ENE D. C. 

BAYNE, and AWRENCE A. Su'BERs, citizens of 

0 

the "nited States, and residents of Cleve. 
land, in the county of Cuyahoga, State of 
Ohio, have invented certain new and useful 
Improvements in nwoven Reinforced Fab 
ric, of which we declare the following to be 
a full, cheai, and exact description, such as 
will enable others skilled in the art to which 
it appertains to make ald use the same. 
The objects of the invention are to pro 

vide an unwoven reinforced fabric of a 
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similar character to the fabric described in 
an allowed application for letters Patent of 
the United States, bearing Serial No. 
370,139, filed April 25th. 1907, in which an 
a woven fabric composed entirely of fibrous 

cords or threads and rubber is described, and 
in which each fibrous cord or thread com 
prises a plural number of fibrous strands. 
each strand previously coated with rubber 
before winding or twisting and each cord or 
thread coated with rubber after winding or 
twisting, and the coated cords or threads laid 
in parallel rows in layers of cords or threads 
with thin coatings adhering together in close 
contact, the several rubber coatings being 
sufficient to prevent actual contact of the 
individual threads and strands in the com 
pleted fabric. By means of this form of 
construction the completed fabric when vul 
canized is characterized by extreme dura 
bility, flexibility and resistance to tension in 
the direction in which the threads are laid 
and strength is obtained in more than one 
direction by changing the direction of lay 
ing the thread in alternate layers to cross 
each other at any desired angle. 
This invention is designed to provide for 

a "greater strength, durability and efficiency 
of the fabric than can be obtained by the 
aforesaid fabric without reducing its actual 
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flexibility and the result is obtainied by in 
troducing a reinforcing central strand into 
each cord or thread and thereby composing 
each thread substantially as shown and de 
scribed in our previous application for Let 
ter's Patent of the United States, for rein 
forced cord or thread, bearing Serial No. 
411960. From cordsor, threads of substan 
tially this character the improved reinforced 
fabric is made. 

specification of letters Raterit. 

threads composed of previously coated 
fibrous strands, and a central 
coated preferably metallic stran 

reviously 
of great 

tensile strength and fineness, so as not to 
diminish its flexibility. - 
The fibrous strands are wrapped or twist 

Rateated Nov. 23, 1969. 
Application filed April 20, 908. Serial Ko. 423,015. . 

S 

$3. 

ed about the central metallie stiand in such 
a manner as to connpletely inclose it, and to 
so thoroughly incorporate it almong the 
fibrous strands that no amount of bending 
or folding of the cord or thread will result 
in the protrusion or cutting out of the metal. fierétofore it has often been attempted to 
insert a metalic shield or woven wire in ce 
tain fabrics, such as automobile tires or ogher 
fabrics subject to abrasion or pancture, bit 
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the inclosure of metalic plates or rods or 
netting within a yielding substance stich as 
rubber and fiber has invariably resulted in 
the gradual cutting by the metal through 
the substance of the envelop, and the protru 
sion of the metal in such a manner as to de 
stroy the efficiency of the fabric. 
One of the inportant features of this in 

vention therefore is to permit of the incor oration with the fabric of a relatively 
arge percentage of metallic element to re 

8 

sist puncture and abrasion and to increase 
greatly the tensile strength of the fabric 
without injury to the fabric, and if tubular 
to increase its resistance to internal pressure 
and at the same time to so distribute equally 
the metallic element, throughout all parts 
of the fabric by enveloping it in each sepa 
rate cord or thread so that the metallic ele 
ments will be flexible and thoroughly in 9. 
corporated with the separated cords or . 
threads composing the fabric and be there 
fore incapable of breaking through or sepa 
rating the strands, cords or threads at any point or lessening the durability, thereof, 
but on the contrary greatly augments the 
efficiency and durability of the fabric. 
The process of fortning the fabric may 

be described as follows: ". 
The individual strands previously coated 

are wound or twisted upon a Frigy 
coated central metallic strand such as a fine steel wire specially prepared to resist any 

es 

100 

chemical action of the coating and the com 
pleted cord or thread is subsequently coated 
with a distinct envelop preferably of the 
same material with which the strands are 

The fabric is formed of unwoven cords or coated. 
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The wrapping of the fibrous strands is 
close and tight about the wire so that no 
portion of the wire, when the cord or thread 
is completed, is exposed and an additional 
wrapping of coated strands at a different 
angle may be placed over the first wi'apping 
if it is desired to form a larger ("old or 
thread. w . 

It is obvious that by varying the size of 
the central wire and wrapping strauds that 
a cord or thread of any lesired diameter 
or weight can be produce. 
The threads are the laiti in the same 

imanner as described in said previous appli 
cation for non-reinforced fabric, and the 
forms of the device employed in wrapping 
the fibrous strands about the central Wire 
strand to form a coi'l or thread lic tile 
manner of forming the fabric from parallel 
cords or threads arranged in layel's crossing 
each other to obtain tensile strength in nor'e 
than one direction are illustrated in the ac 
companying drawings, hereinafter described 
aid specifically pointed out in the citims. 

In the accompanying drawings, Figi'e 
is a vertical central section of the civice fol' 
coating and wrapping or twisting St 'ants 
and for coating the cord or thread at shap 
ing the coating into cylindlical contact 
form; Fig. 2 is an elevation of a portion of 
the completed cord or thread showing a part 
of the wrapped or twisted strands unwi) und: 
IFig. 3 is a similar view showing the manner 
in which the machine wraps or twists the 
fibrous strands about the wire strand: Fig. 
4 is a transverse section (enlarged) of the 
finished cord or thread; Fig. 5 is an eleva 
tion of a piece of tubular fabric formed 
from the reinforced cords or threads: and 
Fig. 6 is a plan view of a flat piece of fabric 
similarly formed. 
A detailed description of the autotatic 

devices for coating the st"unds and cord or 
thread is given in an application for lette's 
Patent thereon filed in connection here with 
and hence need not be given herein. It is 
sufficient to say that 1, 1 are spools of fibrius 
strands, 2 is a spool of wire or other rei 
forcing material mounted upon a suitable 
support 3, 4 is a rotatable plate perforated 
centrally to form a guide for the wire, and 
in a circle thereabout, perforated at 5, 5. 
to form guides for the strands to be wrapped 
ol' twisted about the wire. These firous 
and wire strands pass through a bath (3 of 
the non-fibrous coating substance such as 
Pulber and then pass through a combined 
irotating twister, guide and applicator in 
the bottom thereof at 6, 6, and then through 
a correspondingly perforated plate 7, which 
all rotate at a predetermined rate of speed 
So as to wrap or twist the coated fibrous 
strands about the coated wire in the required 
timber of strands to the inch. The speed 
Being determined by the relative size of the 
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strands, and by the relative dialeter and 
weight of a cord or thread. aid designeti to 
form a closely and tightly w () is it 'tiis 
wrapping or sheath to prevent lie wire fron 
cutting its way out. 
The coatings are dried by means of ai' 

blasts conducted as shown through flaring 
mouthed tubes 8, 8 and the cord or threact 
is then drawn through one or nore baths or 
applicators supplied with lobe, as shown 
at 9, and having a single central opening. 
The exterior coating thereby applied is "on 
pressed and shapel into a sibstantially cy 
lindrical form by means of rolle's (), inct 11 
after having been sufficiently dried to solid 
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S 
ify the ribber to required (legree by nea is . 
of an air blast, 12. 

It is ol) vious that a cititional coatings of 
rubber' can be applied by iiici'easing the uni 
ber of applications thereof and additional 
Wrappings of fibrous st!"ancis can be applicii 
in the stine direction or at an angle the reto 
to increase the strength anti size of the cords 
or threads. 
The strands are wrapped or i \sist ('i is 

they pass through the rubber applying ile 
W(e. 

In Figs. 2 and 3 the coated fibi' is stra) is 
S are shown wrappet about a central coated 
wire strand W, and an exterior coating Z. 
envelops the thread. 
tual contact with each other and the oute) 
coating Z forms with these separate coat 
ings a honogeneous ass enveloping all the 
strands and adapted to separate the adja 
cent cords or threads when laid. in the fal)- 
rics, from actual contact with each other and 
thus preserve them, thus preventing the cords 
or threads and their component strands, 
from pubbing upol and abrading each other, 
or exercising frictional action of any sort on 
each other. 
The fabric if cylindrical is preferally 

formed upon a mandrel as shown in Fig.) 
and one layer Z is laid of parallel threads 
longitudinally and the next Y transversely 
and so on to the required thickness. 

Alternating layers may be laid at different 
angies if desired so as to increase the tensile 
strength in all directions and prevent irreg 
ularities in laying the thread from fortning 
openings. 
The cords or threads may be laid in fiat 

layers as shown in the next Fig. 6, to form 
sheets or belts of fabric and any desirable 
outer covering may be employed. 
The several cords or threads and layers 

are connected together by means of the al 
hesion of their coatings and the final process 
of Vulcanizing completes a homogenous 
product, characterized by extreme flexibility 
and being without friction anong its co 
ponent stands, cords or threads is more 
durable under all kinds of strain and flexure. 

The coatings C for 
each strand separate the strands out of ac 
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It will be observed that layers of the rein 
forced fabric may be used in connection 
with layers of non-reinforced fabric where 
the tensile strength is sufficient without 
greater reinforcement, one or more layers of 
reinforced fabric being interposed to aug 
ment the strength of the other fabric. 
We believe ourselves to be the first to com 

bine metallic and fibrous elements in a fabric 
together and with vulcanizable rubber or 
other plastic and elastic material without 
weaving, and in such a manner as to utilize 
the full strength of the metallic element 
without accumulating the metal to a disad 
Vantageous degree at any one point, but at tentiating and thoroughly distributing and 
incorporating the metallic element through 
out the fabric which maintains the flexibil 
ity, and increases the tellsile strength thereof. 

It is obvious that the central reinforcing 
Sirand may be a central fibrous strand 
adapted to increase the tensile starength of 
each cord or thread and being perfectly 
straight will lessen the tendency of the fin 
ished ("ord or thread to stretch, and assist in 
giving cohesion and shape thereto. 
The strength of the finished cord or 

thread is greatly augmented by the friction 
of the outer stralnds upon the central. rein 
forcing stand, which opposes a strong re 
sistance to any movement whatever of the 
(liter stra inds thereon, such as would be 
('aused by longitudinal strains, which would 
tent to elongate the spirally twisted or 
wi'alel strands, . 

\h important advantage derived from 
the use of the reinforced strand is found in 
the resistance of each cord or thread and 
consequently the entire fabric to stretching, 
since the central sti'aad is straight relatively 
to the spirally wound or wrapped exterior 
st lands, and the strength of each cord or 
thead is greatly increased thereby. 
When a central fibrous strand is employed 

in connection with outer fibrous stranus, 
the tensile strength is increased about one 
fifth over that of a cord or thread in which 
the relatively straight central strand is not 
employed. 
The aggregate breaking strain of all the 

fibi'ous strands which envelop the central 
metallic strand shouid preferably be greater 
than that of the breaking strain of theme 
tallic strand, So as to cause all the strands 
comprising the thread to break together, for 
the reason that the outer strands are not 
twisted together, but are wrapped or twisted 
about the central strand and hence are not 
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collectively as strong as if twisted together. 
This condition is however reversed in a cord 
or thread having a central fibrous strand, 
since the breaking strain sustainable by the 
central strand will be equal to or greater 
than the strain sustainable by the several 
exterior strands. In this manner a flat fab 

& 

ric, as for belting, or tubular structures such 
as hose pipe are obtained, which will not 
stretch perceptibly and will also be charac 
terized with great flexibility and durability 
in use. . 
The thickness of the coatings may be va 

ried at pleasure-to suit the circumstances of 
each case. It may merely be stated that if 
the coatings are too thick the strength of the 
fabric is reduced and if not sufficiently thick 
the act of vulcanizing will almost remove 
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them so that the strands and cords or threads . 
will not be sufficiently out of contact with 
each other; a medium treatment therefore is 
preferable. ' 
Having described the invention what we 

claim as new arid desire to secure by Letters 
Patent is: . . 
1. A reinforced fabric made of a layer of 

parallel threads laid closely together and a 
superimposed layer of parallel threads ar 

80. 
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ranged transversely to the threads of the 
first named layer, the threads of each layer 
being composed of united fibrous strands 
and a central reinforcing strand upon which 
said fibrous strands are wound, each of said 
strands having a coating thereon, of elastic, 
“non-fibrous material, said coatings being 
adhesive to join the threads together, said 
threads when laid in said fabric separated 
by adhesive coatings adapted to join the 
threads together and sufficiently thick to 
maintain them out of contact with each 
other. 

2. A reinforced fabric made of alternat 
ing layers of parallel wrapped threads, each 
thread comprising a group of united me 
tallic and fibrous strands. and arranged lon 
gitudinally and transversely therein, the 
threads in one layer crossing the threads in 
alternate layers at an angle, each strand be 
ing coated with a flexible, non-fibrous ma-. 
terial, and the fibrous strands wrapped 
around the metallic strand, and each thread 
when laid in the fabric separated from ad 
joining threads by a coating of vulcanizable 
material, said coatings being adhesive to 
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join the strands to one another and to join 
the threads and layers together. 

3. A reinforced fabric made of a layer of 
longitudinally extending threads and super 
imposed layers of 'alternately transversely 
and longitudinally extending threads, the 
threads in each layer comprising united me 
tallic and fibrous strands, each strand hav 
ing a coating thereon of non-fibrous material 
and the several threads being separated 
from each other by means of vulcanizable 
coatings, said coatings being adhesive to 
join the said strands together, and to join 
the threads together at the time, the fabric is 
made, the said threads being united under 
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pressure and maintained out of actusi con; : 
tact by said coatings. 

4. A feinforced cylindrical fabric qora 18. 
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prising a layer of parallel spirally disposed 
threads, and a layer of longitudinally dis 
posed threads, the threads of each layer coin 
prising strands of fibrous material united to 
gether, each strand having a coating of non 
fibrous vulcanizable laterial thereon, a simi 
larly coated wire strand in some of the saine 
threads about which said filrous strands are 
wound, said threads separated from each 
other by adhesive coatings of vulcanizable 
material, the said coatings being of sufficient 
thickness to place said strands and threads 
out of actual contact with each other. 

5. A reinforced fabric comprising coated 
threads adhering together, some of the 
threads composed of metallic coated strands 
and coated fibrous strands wrapped there 
oil, and some of the threads composed wholly 
of coated fibrous strands adhering together, 
the said threads being laid in layers alter 
nately longitudinal and transverse the said 
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coatings being non-fibrous, elastic and vul 
canizable. 

(5. A reinforced fabric coniposed of un 
woven adhering threads, the said threads 
comprising each a central reinforcing coated 
strand and exterior coated fibrous strancis, 
and the threads and strands coated with non 
filbrous, flexible material the said coatings 
being adhesive and vulcanizable whereby 
said strands are attached together, the said 
coatings operating to separate said threads 
and strands out of actual contact with cach 
other. 

In testimony whereof we he reunto set our ; 
hands this 1sth day of April 190s. 

EUGENE D. C. B.AYNE. 
LAWRENCE A. SBERS. 

In presence of - 
A. T. OSBORN, 
I. I. SETii. 
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